The substitution of divalent ions of Ca, Sr, Ba, and Pb (position A') for the trivalent ions of La, Nd, Pr (position A) in compounds of the family A 1-x A' x MnO 3 has been studied intensively during the last years [1] [2] [3] . An interesting feature of some of these materials is a paramagnetic insulator to ferromagnetic metal transition, accompanied by a high Magnetoresistance near the Curie temperature (Tc). Troyanchuk et al. 4, 5 have reported structural, magnetic and resistivity measurements in La 1-x Cd x MnO 3 compounds. They found a paramagnetic to ferromagnetic transition, but not an insulator metal transition, in samples with x between 0.25 and 0.5, and interpreted their results in the framework of a superexchange interaction. On the other hand, M. Sahana et al. 6 studied polycrystalline and thin film samples of La 0.67 Cd 0.33 MnO 3 and found an insulator metal transition at the same temperature interval of the paramagnetic ferromagnetic transition. As far as we know, these are the only reports available in the literature about Cd substitutions in manganese perovskites. Powder XRD patterns have been collected on a standard diffractometer using Cu Kα radiation. The Raman scattering measurement were recorded in back scattering geometry by using a Renishaw RM 1000 system equipped with a DMLM series Leica microscope with a spectral resolution of approximately 2 cm -1 . The Ar + laser emission at 488 nm was used as excitation source. The magnetization measurements were performed using an MPMS SQUID magnetometer by Quantum Design at 4.2-400 K and in magnetic fields up to 15 kOe. Transport measurements were performed by the conventional dc-current four-probe method.
3-Results and Discussion
X-ray diffraction patterns reveal a perovskite phase and small amount of impurities of CdO in each sample. A Rietveld refinement of all the data, using a perovskite structure with a double unit cell, allowed us to study the preferential occupation of La or Cd on La sites. We did not found any preferential occupation of La or Cd. The fitting also included a second phase of CdO as impurities. Table I shows the lattice parameters and unit cell volumes for the perovskite phase, as well as, the percentage of CdO in the samples. The percentage of CdO impurities decreases from sample S1 to S4. The calculated volumes confirm a report from Troyanchuk et al. 4 , where the substitution of La by Cd (instead of Ca) produces larger unit cell 7 . Figure 1 shows the Raman spectra at room temperature for the four studied samples. These spectra were reproducible for different points of each sample. The observed spectra are quite complex and reflect four different contributions. First, it could be seen for all samples three phonon bands, which are centered near 240, 432 and 614 cm -1 . These frequencies have been detected for different compositions of A 1-x A' x MnO 3 and are consistent with the rearearth vibrational mode, the Mn-O bending mode, and the Mn-O stretching mode of the MnO 6 octahedral, respectively [8] [9] [10] [11] . Second, there is a broad multi-phonon like mode, between 200 and 650 cm -1 , probably induced by the presence of polarons. Third, using the high frequency part of the spectra, we found a "collision-dominated" electronic Raman scattering contribution associated with diffusive hopping of the carriers 8 . Finally, we noticed a frequency independent background, well visible at high frequencies. To our knowledge, this is the first Raman report for manganese perovskites doped with Cd. Figure 2 shows the magnetisation versus temperature measured in a magnetic field of 1 T for all samples. Curves represent the transition from a low temperature ferromagnetic to a high temperature paramagnetic state. Curie temperatures, taken as the inflexion point of these curves, and the saturation magnetisation (µ s ), taken at 20 K, change between 150 and 175 K and between 3.4 and 3.5 µ B /Mn (table II) Figure 3 shows the resistivity in a logarithmic scale as a function of temperature for the four compounds studied. The resistivity increases between 300 and 20 K from 6 to 3 order of magnitude. Samples S1 and S2 show a monotonous increase in resistivity until the lowest measured temperature. Sample S3 also shows a monotonous grows with decreasing temperatures, but the first signs of an insulator metal transition start to appear. Meanwhile, sample S4 shows a maximum at about 82 K and a minimum near 29 K, before increasing again the resistivity with even lower temperatures. Troyanchuk et al. 4, 5 have reported an insulator type increase of the resistivity with decreasing temperatures for La 1-x Cd x MnO 3 with x between 0.25 and 0.5. However, the absolute value of the resistivity in our samples is from 1 to 2 order of magnitude lower at 77 K.
Resistivity values at 20 K are given in table II. It could be seen that an increase in the percentage of Mn 4+ ions correlates to a decrease in the resistivity at low temperatures and the gradual change in the shape of the curves. A transition to a metallic ferromagnetic ground state when the number of Mn 4+ increases is typical of manganese perovskites doped with Ca. However, the insulator metal transition in sample S4 is shifted to temperatures lower than the Curie temperature and the resistivity still have an insulator like increase at the lowest measured temperatures. In our opinion, although the general trends seem to be the same for both Ca and Cd doped manganese perovskites, the use of Cd ions weaken the double exchange interaction, that is believed to be partially responsible of the ferromagnetic metallic ground state. Troyanchuk et al. 4, 5 interpreted their results in Cd doped samples in the framework of a superexchange interaction.
The inset in figure 3 shows a plot of the same resistivities as a function of (1/T) 1/4 . Above 200 K, all curves could be approximately fitted to a variable range hopping model. We also tried to fit the data to a thermally activated model with less success. Resistivity measurements in polycrystalline samples should be interpreted as a superposition of contributions from the grains and grain boundaries. Therefore, thin film or single crystal measurements are clearly necessary to further elucidate the above points.
4-Conclusion
We reported a general characterisation of the physical properties of four Cd doped manganese perovskites using X-rays diffraction, Iodometric titration, Raman, Magnetic and Electrical Resistivity measurements. Results are qualitatively similar to Ca doped samples. 
